Chronic, Twice-Daily Dosing of an NK2 Receptor Agonist [Lys5,MeLeu9,Nle10]-NKA(4-10), Produces Consistent Drug-Induced Micturition and Defecation in Chronic Spinal Rats.
Acute administration of [Lys5,Me,Leu9,Nle10]-NKA(4-10) (LMN-NKA) produces contractions of the detrusor and rectum with voiding in intact and acutely spinal cord injured (SCI) rats. In the current study, the ability of LMN-NKA (10 μg/kg or 100 μg/kg, subcutaneous [SC], twice a day [bid]) or vehicle to induce voiding and defecation in chronic SCI rats was examined across 30 days. After the last day of administration, voiding response rates and bladder pressure (BP) responses to LMN-NKA (intravenous [IV] and SC) were evaluated under anesthesia. In conscious rats, LMN-NKA (100 μg/kg) produced dose-dependent micturition within 5 min, with response rates >90%, and voiding efficiency >80% in males and >60% in females, which remained stable across the 1-month test period. Similarly, LMN-NKA administration rapidly induced defecation, which also remained stable. Under anesthesia, LMN-NKA increased BP, voiding efficiency, and voiding response rates, which reached 100% at 3 and 10 μg/kg IV in males and females, respectively. SC administration produced 100% response rates in males (30 μg/kg) but only 71% in females (100 μg/kg). Efficacy in rats chronically treated with LMN-NKA was similar to naïve and vehicle-treated rats, except for reduced voiding efficiency in chronically dosed female rats (100 μg/kg). No differences in bladder weights or collagen-to-smooth muscle ratios in histological sections were seen between the groups. Thus neither tolerance, nor sensitization, to LMN-NKA-induced micturition and defecation occurs with chronic administration in rats with chronic SCI. Efficacy was higher in male than in female rats.